Abstract -The coordination chemistry of tetraimine Schiff base macrocycles derived from heterocyclic dicarbonyls and primary diamines is reviewed in outline.
INTRODUCTION
It is the purpose of this review to consider the coordination chemistry of tetraimine Schiff base macrocycles which result from [2+2] condensation reactions of heterocyclic dicarbonylcontaining species with 1,n-diaxnines ( Fig. 1 ). Serious exploitation of tetraimine Schiff base macrocycles as binucleating ligands commenced in 1970 with Robson's work on the template synthesis of transition metal complexes of macrocycles derived from the condensation of 2,6-diformyl-4-methylphenol with 1,3-diaxninopropane (ref. 1) . The subsequent exploitation of such phenol-containing systems has been extensive and the subject of review (ref. 2). It was not possible to isolate metal-free macrocycles from the phenolic systems. Interestingly Steinkopf had reported, in 1939 (ref. 3) , that metal-free macrocycles were available from the condensations of 3,4-di-bromothiophene-2,5-dicarbaldehyde with a range of primary diamines. The intense colour and amorphous nature of these materials led to the suggestion that they were likely to be polymers rather than discrete tetraimine Schiff base macrocycles (ref. 4). During the course of an investigation into the coordination chemistry of some pentadentate Schiff base macrocycles (ref. 5) , Martin Nelson and his co-workers found that, in the presence of lead(II) cations, a condensation occurred beween 2,6-diacetylpyridine and 3,6-dioxooctane-1,8-diamine to give not the anticipated mononuclear complex of the pentadentate macrocycle (L') but a bimetallic complex of a 30-membered decadentate macrocyclic ligand (L5) (ref. 6 ). This observation led on to a seminal study of tetraimine Schiff base macrocyclic complexes derived from heterocyclic dicarbonyl head-units (refs. 7-10) . Two key steps facilitated the development of this area of macrocyclic chemistry. The first, the utilisation of alkaline earth and main group elements as templating devices, and the second, transmetallation reactions to give transition metal complexes which were inaccessible by other routes. One general synthetic route to macrocycles (Ll_LL) has been through the application of metal template procedures; equimolar amounts of the organic precursors are reacted in the presence of a transition metal salt in alcoholic solution. Extension of the nature of the templating cation to include the alkaline earth metals and main group elements such as tin and lead was established in Belfast (refs. 6,11,12) and in Sheffield (refs. 12-15) . The compatability between the radius of the templating cation and the 'hole' of the macrocycle contributes to the effectiveness of the synthetic pathway, and to the geometry of the product complex. For example cations of radii less than ca. 0.80 R appear not to generate macrocyclic complexes with L . Furthermore neither Cu(II) nor Ni(II) act as templates for this group of 'This lecture is presented in memoriam Martin Nelson (1928 Nelson ( -1985 . Pb cation as template a [20] ± [18] ring contraction occurred to give the Pb complex of the oxazolidone-containing macrocycle (8) . Both products give a dinuclear complex of L8 on reaction with copper(II) (refs. 23,24) . -R-
Although the transition metal ions are not effective templating agents for the above macrocycles, it was found that transmetallation reactions with the alkaline earth complexes of L7 gave Mn(II), Fe(II), Co(II) and Zn(II) complexes of the ring-contracted ligand (9) They are of importance in several areas including the study of ferro-and anti-ferromagnetic exchange coupling, electron transfer properties, the binding and activation of small substrate molecules and as small molecule models for bimetallobiosites. complexes; all showed two district reduction processes to occur, and no evidence for a cooperative, two-electron process, as found in Type 3 copper proteins, was observed (ref. 10) as when the 'Cu2L12' moiety is in the planar configuration preferred by Cu(II) severe steric hindrance occurs between the bridging groups and the noncoordinated furan oxygens. This is effectively removed if a tetrahedral geometry is attained; this is less acceptable to Cu(II) so the facile reduction is promoted.
The first observation of thiocyanate bridging through the S-atom only was made through the X-ray structure of [Cu2L '2] (10) n.m.r., and m.s., and verified by the X-ray structure of L'5 (R = -CH2CH2OCH2CH2- 
